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(57) [Abstract] 

[Problem] Coating pattern to on substrate of electrode compo 
und or other paint accurately, offer intermittent coaterwhich 
can do with high paint application rate. 

[Means of Solution] Opening and closing shutter 9 of head 8 w 
hich stores paint, itapplies intermittently paint coated part of 
specified length and in order to form theuncoated part of 
specified length on sheet 1, on sheet 1. Measures height of 
paint liquid surface inside head 8 sensor 1 7 which, It provides 
application dimensional measurement sensor 22 which detects 
coated part length andunpainted part length of paint which is 
formed on sheet 1 alternately,there is a intermittent coater 
which has with controller 19 which controls paint supplied 
amountwhich to inside head 8 is supplied these sensor 17, 
depending upon thecomparison with detected value and set 
value of 22, it can make thevariation of paint application 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.2 



* JP 99307087A Machine Translation 




HI 




dimension to on sheet 1 little with thisequipment 



[fc»lll#<i!>SEB] I 



fitter ftafitt«sas«»L. A^BiE^ffltasis-b^+i- 



[Claim(s)] 

[Claim 1] Coated part of specified length and in order to form 
uncoated part of specified length onthe substrate, head which 
stores paint in order to apply theintermittently paint on 
substrate and, 

Paint liquid surface measuring sensor which measures height of 
aint liquid surface of paint insidethe head and, 

Application dimensional measurement sensor which detects coa 
ted part length and unpainted part lengthof paint which is 
formed on substrate alternately and, 

Is supplied paint supplied amount which is controlled to inside 1 
ead with thecomparison with height detected value of liquid 
surface of paint inside headwhich is detected with said paint 
liquid surface measuring sensor and set value of height of thesai 
liquid surface, At same time coated part length and unpainted 
part length which are detectedwith aforementioned application 
dimensional measurement sensor by comparison with thoseset 
value intermittent coater which has with controller which paint 
supplied amount which wassought with measurement of height 
of paint liquid surface of paintinside aforementioned head 
correction is done. 
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[Claim 2] In head which stores paint, intermittent coater whi 
ch is stated in theClaim 1 which designates that it can provide 
shutter which is openedand closed with command of controller 
in order to apply intermittently paint onthe substrate as feature. 
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[Claim 3] As for paint liquid surface measuring sensor intermi 
ent coater which is stated in Claim 1 whichdesignates that it 
makes sensor of analog type of noncontact system asfeature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regarding me 
thod and its equipment which apply paint ofthe siurry to long 
substrate sheet with constant thickness, being something 
regarding thecoated part of specified length and intermittent 
coater in order to form uncoated part ofthe specified length 
alternately on especially substrate sheet, it is something which 
issuited for electrode production method of especially 
nonaqueous electrolyte battery. 

[0002] 

[Prior Art] Because generally nonaqueous electrolyte battery eli 
ctrical conductivity of nonaqueous electrolyte which is used 
islow by comparison with water-based electrolyte battery, 
making thickness of electrolysis layer whichis formed to 
conductive support which is a current collector thin, it is 
necessary to lowerthe internal resistance. Because of that, in 
order cylindrical battery of above-mentioned nonaqueous 
electrolyte battery, withthe rectangular battery to increase 
electrode active substance filled amount, coil type structure 
which winds theelectrode of sheet and laminated structure 
which accumulated electrode of the sheet are adopted. 

[0003] Construction of general lithium ion secondary battery is 
shown in Figure 12 as nonaqueous electrolyte battery. 
Regarding this battery, electrode compound which designates 
lithium cobalt oxide which is a electrolysis active substance as 
main component, through separator 1 32 where cathode sheet 1 
3 1 where electrode compoundwhich designates anode sheet 130 
and carbon which were applied to thesurface of aluminum foil 
which is a conductive support with specified thickness as main 
component wasapplied consists of insulator, winding it is done 
in laminated state. 

[0004] And, anode lead 133 which consists of aluminum is conr 
ected by interior end of anode sheet 130, this anode lead 133 is 
connected to battery lid 134. In addition, cathode lead 135 
which consists of nickel is connected by theouter perimeter of 
cathode sheet 131, this cathode lead 135 is connected to 
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bottom surface of battery can 136. 

[0005] When by way, this kind of anode sheet 130 is produced 
long strip jsproduced in continuous, this is cut in predetermined 
length, individual anode sheet 130has been produced Regardir 
above-mentioned anode sheet 130, aforementioned way it 
isnecessary to connect anode lead 133 to inside end, above- 
mentioned waycontinuing long strip as one for anode sheet 130 
when it produces, itis necessary to form with coated part which' 
applied electrode compound and theuncoated part which does 
not apply electrode compound in order to connect anode lead 
133, inthe sequential. 

[0006] In addition, concerning cathode sheet 131, when this is 
produced, longstrip is produced in continuous, this is cut in 
predetermined length and theindividual cathode sheet 1 3 1 has 
been produced. Furthermore, cathode sheet 1 3 1 
aforementioned way it is necessary toconnect cathode lead 135 
to outer perimeter, above-mentioned way continuing thestrip 
where one for cathode sheet 1 3 1 is long, when it produces, it 
isnecessary coated part which applied electrode compound and 
portion which doesnot apply electrode compound in order to 
connect cathode lead 135, sequential to form. 

[0007] Then, while administering masking to portion which sho 
uld becomethe uncoated part of substrate which from until 
recently, is a long current collector as theabove-mentioned 
anode sheet 130 and method which produces cathode sheet 1 3 1 
is a conductive support beforehand, this lengthwise substrate 
running, applying, method of formingthe coated part and 
uncoated part alternately. After applying in entire region on 
long substrate, scraping-off portion whichit should make 
uncoated part, you can list method which forms coated partand 
uncoated part alternately. 

[0008] This way, as coating system when, it administers maskin 
g beforehand, orafter applying it scrapes-off portion which it 
should make theuncoated part, is shown in Japan Unexamined 
Patent Publication Hei 4 - 282558 disclosure as first method, 
paint which includesthe kind of electrode active substance whic 
in both sides of substrate extrusion molding methodof doing, 
lowering kind of system which is shown in Japan Unexamined 
Patent Publication Hei 1 - 267953 disclosure and Japan 
Unexamined Patent Publication Hei 1 - 194265 disclosurethe 
pulling up kind of system which is shown in Japan Unexaminec 
Patent Publication Showa 63 - 1 14058 disclosure and Japan 
Unexamined Patent Publication Hei 3 - 43958 disclosureas 
second method, as system of 3rd is proposed. 

[0009] In addition, inside roll gap also roll coating system wher 
application is donein substrate which runs is listed due to fact 
that paint whichincludes electrode active substance passes 
combining roll where plural turns asthe coating system of 4th, 
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roll gap. As this kind of roll coatina system, you can list 3 
reverse roll type , reverse gravure system and direct gravure 
system etc. 

[0010] Furthermore, doctor blade is arranged, vis-a-vis kind of' 
ubstrate whichis shown in Japan Unexamined Patent 
Publication Hei. 1 - 184069 disclosure and Japan Unexamined 
Patent Publication Hei 1 - 194265 disclosure and Japan 
Unexamined Patent Publication Hei 4 - 242071 disclosure as 
coating system of the 5th, with suitable gap, paint which 
includes electrode active substance is stored inthis doctor bladf 
front surface, vis-a-vis substrate which runs also systemwhich 
applies in substrate by pulling out electrode compound liquid ol 
suitable amount dueto doctor blade is listed. 

[001 1] On one hand, above-mentioned way from when applyin 
g also methodwhich forms uncoated part and coated part in 
sequential unlike methodwhich administers masking beforehand 
shaves unnecessary portion afterapplying, is listed. As coating 
system of this kind of 7th, intermittent coating system which is 
arranged on thesubstrate which runs has been proposed coated 
part which combines shutterwhich possesses doctor blade and 
kind of paint reservoir part which are shown in the Japan 
Unexamined Patent Publication Hei ] - 184069 disclosure. 
With this system, gap of doctor blade which is locked and the 
substrate which runs you adjust coating thickness from fact that 
itchanges, you form coated part and uncoated part alternately 
on substrate byopening and closing shutter which possesses 
paint reservoir part in order tosupply paint to doctor blade. 

[0012] There is a kind of undesirable which however, in variou: 
coating system a above-mentioned way, shows below 
Regarding to method of namely, 1st and second and third, 
because it canapply simultaneously to substrate both surfaces, 
efficiency is good, but substratethe fact that it is categorized to 
center of both electrodes compound paint isdifficult. uniform of 
thickness fact that thin electrode sheet isproduced difficult. 

[0013] Furthermore, regarding to method of 4th, case where th 
ejp9^> pin"?" ( furrow conversion phenomenon ) with coating 
defect which is called is easy to occurfrom viscoelastic behavio 
of paint which becomes suitable electrode compound vis-a-vis 
the desired electrode thickness, and relationship of surface 
tension, in addition paint betweenthe coated roll, application 
does, leveling does, is copied scatter of thepaint, there was a 
thing where viscoelastic behavior due to drying becomes 
theunstable. In addition is stabilized with change etc of volatile 
component in thepaint due to fact that paint is exposed in 
atmosphere in thereturn circulating supply pathway of paint, 
lengthy it is difficult to maintain theapplication which. 

[0014] In addition, method of 5th application of electrode co 
mpound being thesimple, quite can acquire battery electrode 
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efficiently, but when applicationis stopped etc, you must wait 
for fact that paint which isstored in doctor blade is eone ther P 
is a undesirable. s 

[0015] Furthermore, regarding to method of 6th, with method 
ofthe above-mentioned 5th application stop with site of 
optionwhich is a impossible becomes possible by allowing supp 
pressure ofpaintwhich it supplies to extrusion die But with 
this method, coated state is strongly influenced in viscoelastic 
behavior ofthe paint, when paint which includes especially soli 
component mainlyis used, dynamic viscosity becomes 
extremely high, undesirable thatoccurs desired coating 
thickness and application rate are not acquired. 

[0016] Furthermore, in each case whether in order to form unc 
oated part on thesubstrate, it does masking beforehand in 
substrate, work is neededconceming method of above- 
mentioned 1st to 6th, of scraping-off theportion which 
becomes uncoated part after applying electrode compound 
waste dueto removing portion of considerable labor and raw 
material m the battery electrode production step occurs. 

[0017] In this to confront, coater which combines shutter whic 
h possesses doctor blade and thepaint reservoir part is arranged 
on substrate which runs regarding to method ofthe 7th which 
After did beforehand in substrate, applying masking it is 
notnecessary to scrape-off paint of site which becomes 
theuncoated part, changing part amount of production 
equipment main body is small at time of producing thebattery 
electrode of various types, can acquire desired battery electrode 
in quite high efficiency. 

[0018] 

[Problems to be Solved by the Invention] Aforementioned way, 
it is most desirable to use intermittent coating system ofthe 
7th, but with method of this 7th, it is not few still, for the 
coated state to be influenced in viscoelastic behavior of paint. 

[0019] Figure 9 is conceptual diagram of intermittent coated pa 
rt to on sheet/seat 1 which is a substrateof conventional 
intermittent coater which uses method of 7th. To be filled, 
servo motor 12 and cam equipment 13 for opening and closing 
the shutter 9 have been provided paint 10 in applicator head 8 
of intermittent coated part andbetween shutter 9. paint is sent 
from pipe 16 which has two-way valve 31, paint supplied 
amount thedetection signal of paint liquid surface height which 
is detected by electrostatic capacitance type on/off liquid surfac 
detection sensor 32 amplifying being doneby amplifier 25 is 
inputted by system controller 19 between applicator head 8 and 
shutter 9,the said controller 19 through solenoid valve 33, 
automatic valve 3 1 opening and closing control doing, controls 
thepaint liquid surface height inside head 8. 
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[0020] Because this coating system, when shutter 9 opened, wii 
h its own weight of paintthe paint discharging from head 8 
applies paint on stock l.when height of liquid surface of paint 
changes with change ofthe its own weight of paint, quantity of 
paint which dischargesfrom head 8 changes, becomes 
fluctuation of intermittent applicationdimension (It applied 
length of stock transport direction of paint which), data of 
one example of paint liquid surface height and application 
dimensional deformation is shownin Figure 10. 

[0021] As for fluctuation of aforementioned application dimens 
ion, becausethe problem on quality of product which is acquirec 
from sheetwhich applied paint it becomes, when fluctuation 
becomes large, asfor yield it becomes bad. In addition, when 
with this coating system, manufacturing speed is increased, 
fluctuationof application dimension with intermittent 
application becomes large. 

[0022] Fluctuation example of application dimension due to co 
ating system of theaforementioned 7th in Figure 1 1 is shown. 
It improves, solution which controls aforementioned paint 
liquid surface height fluctuationin minimum was desired produc 
quality and productivity which are acquiredfrom sheet which it 
applied. Until recently, you can list next kind of thing as 
reasonwhose paint liquid surface fluctuation with system is larg 
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Because paint viscosity is high, paint liquid surface going dowi 
paint whichdeposits in sensor 32 remains, detection of sensor 
32 is late. 

Because paint liquid surface height changes when opening and . 
osing shutter 9, itcannot control on / off of paint supply 
accurately. 

Because there is a distance with valve 3 1 and applicator head 8 
or paintsupply, control late * variation occurs. 

There is a off of electrostatic capacitance type sensor 32 and a 
hysteresis of off, variation ofthe paint liquid surface detection 
height comes out. 

[0023] Then as for problem of this invention, coating pattern t 
o on substrate of the electrode compound or other paint 
accurately, it is to offer intermittent coater which can do with 
highpaint application rate. 

[0024] 

[Means to Solve the Problems] Above-mentioned problem of th 
is invention is solved with followingconstitution. coated part oi 
namely, specified length and to form uncoated part of specified 
length on substratein order, Stores paint in order to apply 
intermittently paint on substrate headwhich, Measures height 
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of paint liquid surface of paint inside head thepaint liquid 
surface measuring sensor which, Detects coated part length and 
unpainted part length of paint which is formedon substrate 
alternately application dimensional measurement sensor which 
Is supplied paint supplied amount which is controlled to inside' 
head with thecomparison with height detected value of liquid 
surface of paint inside headwhich is detected with said paint 
liquid surface measuring sensor and set value of said liquid surf 
height, At same time coated part length and unpainted part 
length which are detectedwith aforementioned application 
dimensional measurement sensor by comparison with thoseset 
value it is a intermittent coater which has with controller which 
paint supplied amount which wassought with measurement of 
height of paint liquid surface of paintinside aforementioned 
head correction is done. 

[0025] Shutter which is opened and closed with command of co 
ntroller inorder to apply intermittently paint on substrate is 
provided in head whichstores paint of intermittent coater of 
above-mentioned this invention. In addition, paint liquid 
surface measuring sensor, when shutter opens, is to make senso 
ofthe analog type of noncontact system which detects paint 
liquid surface height inside head. 

[0026] And, aforementioned paint liquid surface measuring sen.' 
or only at time of shutter open controlsthe paint liquid surface 
height. And control of paint supplied amount, it is desirable 
because it decreases thevariation of paint application dimension 
to on sheet that flow iscontrolled with as valve of continuous 
system. Furthermore, measuring paint application dimension to 
on sheet, inorder for dimension variation to decrease, also fact 
that feedback itcontrols paint supplied amount to head is 
feature of this invention. 

[0027] Furthermore, when paint of solvent system is used, as f 
or theaforementioned each sensor it is desirable to use those of 
fiber system. 

[0028] 

[Embodiment of Invention] Below, while referring to drawing, " 
ou explain concrete embodiment whichapplies this invention in 
detail. Furthermore , here we explain concerning production 
equipment of thesecondary battery. As shown in Figure 1 
regarding battery production equipment of this example, sheet 
1 which is a substrate which is a aluminum foil which for 
example drawing process is done, wrapis done in laying axial 2 : 
as shown with in the diagram arrow Ml, being sentout from thi 
laying axial 2, electrode compound applicator head 4 of main 
roll 3 and the intermittent coater, on dryer 5 after running, is 
retracted in windup shaft 6. Putting between main roll 3 and 
sheet 1, fact that it is arrangedin position where it becomes 
opposite is pulse generator 24, it is used forthe running speed 
detection of sheet 1 . 
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[0029] You explain in detail with Figure 2 concerning intermit! 
ent coater. To be filled, servo motor 12 and cam equipment 13 
for opening and closing the shutter 9 have been provided paint 
10 which consists of electrode compound in theapplicator head 
8 of intermittent coater and between shutter 9. It shows when 
opening shutter 9 with dashed line, shows time of the plueeino 
with solid line. 56 s 

[0030] Intermittent coater electropneumatic converter 20 whic 
h operates, amplifier 25 of thepaint liquid surface height 
detection sensor 17 and paint liquid surface height detection 
sensor 17 which are a Fiber analog sensor which measures liquic 
surface height of thepaint 10 inside paint head 8, is formed 
continuous system automatic valve 15 and automatic valve 15 
which adjustthe supply paint flow from dimensional 
measurement sensor 22 and amplifier 18 which consist of 
thefiber sensor in order to measure length of coated part and 
unpainted part. In addition, controller 1 9 is as shown in paint 
liquid surface height control block diagram of Figure 5. 

[003 1] Paint is sent from pipe 16 which has automatic valve 15 
of continuous system, asfor paint supplied amount paint liquid 
surface height detection signal which is detected by paint liquid 
surface detection sensor 1 7 when openingthe shutter 9 
amplifying being done by amplifier 18 is inputted by system 
controller 19between applicator head 8 and shutter 9, said 
controller 1 9 through theelectropneumatic convener 20, 
according to value inside liquid surface height detection signal 
theopening and closing control doing automatic valve 15, 
controls paint liquid surface height inside head 8. 

[0032] In addition, it measures length (Application dimension ) 
of coated part with dimensional measurement sensor 22.does 
setting and comparison, when coated part length is long, it 
makes thepaint liquid surface height inside head 8 low, when 
coated part length is short conversely, inorder to make liquid 
surface high, it controls. 

[0033] Because with this coating system, when shutter 9 opene 
d, with its own weight of thepaint paint discharging from head i 
it applies paint onthe sheet 1 which is a substrate, when height 
of liquid surface of paintchanges with change of its own weight 
of paint, quantity of thepaint which discharges from head 8~ 
changes, application dimensionfiuctuates. 

[0034] Intermittent application is done following way. running 
state of sheet/seat 1 is detected with pulse generator 24, 
running distance (length) isinputted into system controller 19. 
While system controller 19 having remembered coated pan 
length and unpainted part length every ofproduct, doing 
measurement length and comparative calculation with pulse 
generator 24 in accordance withthe set value, servo motor 12 
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it turns When servo motor 12 turns, rotating motion of servo 
motor 12 .s converted by reciprocationby cam equipment 13 
shutter 9 of applicator head 8 is opened and closed As paint 
10 of applicator head 4 in sheet/seat 1 shows in Figure 3 (top 
view) and the Figure 4 (side view) by opening and closing shutt 
9 of this applicator head 8, coated part andthe unpainted part 
are formed. 

[0035] Next you explain on basis of Figure 2 and Figure 5 cone- 
rningthe liquid surface height control of paint inside applicator 
head 8. In basic aforementioned way, necessary paint flow is 
adjustedwith automatic valve 15 of continuous system accordini 
to running speed of sheet/seat 1. In addition, when shutter 9 
opens, height of paint liquid surface inside thehead 8 is measure 
with paint liquid surface height detection sensor 1 7, setting anc 
comparison are done,in order for paint liquid surface height 
inside head 8 to become setting, feedbackvalue is added to 
automatic valve 15. To apply ratio of 0 to 100 % it is possible 
this feedback value. 

[0036] Relationship between output value and distance to paint 
liquid surface of said sensor 17which are measured with paint 
liquid surface detection sensor 1 7 is shown in Figure 6. 
Furthermore, coated part length after applying to sheet/seat 1 
is measured withthe dimensional measurement sensor 22, 
application dimension determination value and comparison are 
done, correctionis added to liquid surface height setting value. 
When coated part length is long, it makes paint liquid surface 
inside head 8 low, when coated part length is short conversely, i 
order to make theaforementioned liquid surface high, it controls 
limiter is provided in this corrected value , paint liquid surface' 
controlled in rangeinside a certain setting. 

[0037] As for Figure 8 with trend data of coated part length on 
sheet/seat 1 of pastcontrol, as for Figure 7 result of control due 
to this invention, the it is a trend data of aforementioned 
coated part length which isacquired. As for control of this 
invention after rise stabilizing immediately.it understands that 
variation is little. 

[0038] 

[Effects of the Invention] As for this invention, as though you 
expressed above, feedback control doing the paint supplied 
amount in continuous in intermittent coater, coating pattern 
which is decided with thehigh application rate is acquired 
accurately. In this way, for improving productivity , yield am 
quality thecost reduction of product which applied paint is 
possible, in additionthe performance and stability of product 
become high. 
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[Figure 1] Battery production equipment which applies manufa- 
cturing method of battery which is a embodiment of thethis ' 
invention it is a schematic diagram which shows one example. 

[Figure 2] It is a schematic diagram of intermittent coated part 
vicinity of one example of battery production equipment 
which applies themanufacturing method of battery which is a 
embodiment of this invention. 

[Figure 3] It is a top view which was applied with battery prod 
ction equipment which applies manufacturing methodof battery 
which is a embodiment of this invention. 

[Figure 4] It is a side view which was applied with battery pro. 
ction equipment which applies manufacturing methodof battery 
which is a embodiment of this invention. 

[Figure 5] It is a paint liquid surface height control block diagj 
m inside head which is a embodiment of this invention. 

[Figure 6] It is a distance of level sensor which is used for this 
nvention and a somethingrelated to output. 

[Figure 7] It is an application long trend data on sheet of embc 
diment of thethis invention. 

[Figure 8] It is a trend data of application length on sheet of P 
nor Art. 

[Figure 9] It is a schematic diagram of intermittent coated part 
vicinity of one example of battery production equipment 
which applies themanufacturing method of conventional 
battery. 

[Figure 10] It is a paint liquid surface height inside head of Pri 
r Art and a one example related toapplication dimension. 

[Figure 11] It is a application speed of paint of Prior Art and a 
figure which displaysthe dimension scatter 

[Figure 12] Partially cutaway doing structure of lithium ion se. 
ondary battery, it is a oblique view which it shows. 

[Explanation of Reference Signs in Drawings] 

1 sheet 2 laying axis 



Applicator head of 3 main roll 
oater 



4 intermittent c 



5 dryer 



8 applicator head 



Vol.6 coming taking axis 



9 shutter 
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